Background and Aims Fifty-two populations were sampled in order to establish the taxonomic delimitation and relationships of eight taxa belonging to the A. majus L. and A. siculum Miller groups.
(w/v) PVP, and 4 mL mL À1 mercaptoethanol. Material used consisted of young leaves of plants grown in the greenhouse. Extracts were absorbed onto 3 mm wicks of Whatman chromatography paper.
Nine enzyme systems were assayed: aconitase (ACO, EC 4.2.1.3), aspartate aminotransferase aminotransferase (AAT, EC 2.6.1.1), diaphorase (DIA, EC 1.6.99), isocitrate dehydrogenase (IDH, EC 1.1.1.42), malate dehydrogenase (MDH, EC 1.1.1.37), menadione reductase (MNR, EC 1.6.99), phosphoglucoisomerase (PGI, EC 5.3.1.9), phosphoglucomutase (PGM, EC 5.4.2.2) and triosephosphate isomerase (TPI, EC 5.3.1.1), and all gave banding patterns. AAT and IDH could not be scored due to inconsistent banding patterns. The electrophoretic buffer system II of Wendel and Weeden (1989) was employed to resolve IDH and MDH; system VI for DIA, PGI, PGM, and TPI; and system VII for AAT, ACO and MNR. All staining methods followed Wendel and Weeden (1989) , and AAT was modified following H.C. Prentice (pers. comm.).
As reported in previous studies in Antirrhineae, both in other genera (Elisens and Crawford, 1988; Elisens, 1992; Elisens and Nelson, 1993) and in Antirrhinum (Mateu-Andrés, 1999; Mateu-Andrés and Segarra, 2000, 2003a, b) , PGI1 and TPI1 showed differences in band thickness which were interpreted as duplicated comigrant loci, so they were not scored.
Routines in BIOSYS-1 (Swofford and Selander, 1989 ) were used to generate both UPGMA phenograms from Nei's (1972) and modified Rogers's (Wright, 1978) distances.
RE SUL TS
Seven out of the nine enzyme systems were interpreted, giving a total of 13 putative loci, 12 of them with two or more alleles and only one (MNR1) with one fixed allele. The 13 scored loci gave a total number of 39 alleles summarized in Table 3 . Original data are available upon request (Isabel.Mateu@uv.es). PGM1-2 was fixed in 42 out of the 44 populations in which it was present, and four other alleles (DIA3-2, MNR2-3, PGM2-3, TPI2-2) were fixed in many populations (mean number of alleles across populations: 53Á8 %, 46Á1 %, 23Á1 % and 67Á3 %, respectively).
The most frequent alleles were, in general, shared by all the studied taxa (Table 3) . ACO1-2, and DIA3-2 were the most frequent alleles in all taxa except A. siculum and A. dielsianum, in which ACO1-1 and DIA3-1 were fixed; MDH3-2 was the most frequent allele in all the taxa except A. linkianum in which MDH3-1 was fixed; and PGM2-4 was the most frequent allele in A. tortuosum, while MDH3-2 and PGM2-3 were the most frequent alleles in all of the other taxa. Two alleles were shared by couples of species as most frequent, A. majus and A. latifolium shared ACO2-3, and A. cirrigherum and A. linkianum shared MDH2-1 (Table 3) . Antirrhinum siculum, A. dielsianum and A. cirrigherum shared ACO2-1.
One allele (PGM1-1) was shared both by A. siculum and A. dielsianum, being fixed in all the populations. Three alleles were exclusive to one taxon, ACO2-4, MNR2-1 and PGM2-5 to A. tortuosum, A. latifolium and A. siculum, respectively (Table 3) . Consideration of the studied taxa Rothmaler (1956) Fernández-Casas (1997) Rothmaler (1956) Webb (1971) Sutton ( Antirrhinum siculum and A. dielsianum shared particular patterns (Table 3) , with ten alleles fixed in all of the populations (ACO1-1, ACO2-1, DIA1-2, DIA3-1, MDH1-2, MDH2-2, MDH3-2, MNR1-1, PGM1-1 and TPI2-2) and three in the vast majority of them (MNR2-3, PGI2-3 and PGM2-3). In addition, one allele (PGM2-5) was found exclusively in taxon AS and was fixed in population AS1.
A summary of Nei's genetic distances, both within and between taxa, is presented in Table 4 . These values are lower than those previously reported for other Antirrhinum species for these taxa based on allozymes (Mateu-Andrés, 1999; Mateu-Andrés and Segarra-Moragues, 2003b) .
The phenograms derived from Nei's and Rogers's distances showed high congruence and only the former is shown ( Fig. 2 ; cophenetic correlation = 0Á922). Two main clusters were found, one comprising A. siculum and A. dielsianum whose populations are intermingled, and the other comprising the remaining taxa. In this second cluster, A. linkianun, A. cirrhigerum and A. litigiosum are clearly defined, while populations initially ascribed to A. australe and A. tortuosum are mixed together and similarly those of A. majus and both subspecies of A. latifolium. Finally, all three populations of A. barrelieri form a cluster into that of A. majus-A. latifolium.
D I S C U S S I O N
The allozyme data support the systematic subdivision of the studied taxa into two different groups, series Sicula and Majora (Rothmaler, 1956 ) (subsections according Fernández Casas, 1997) , but our data do not support the arrangement of species within these groups, with A. siculum, A. dielsianum and A. barrelieri into series Sicula and the remaining taxa into series Majora (Table 1 ). The mean distance between A. siculum and A. dielsianum to A. barrelieri is much higher than those between A. barrelieri and any other taxa of series Majora, indicating that A. barrelieri is closer to these taxa and, consequently, should be included into series Majora instead of series Sicula.
The genetic distances between populations of A. siculum and A. dielsianum supports Webb's (1971) and Sutton's (1988) opinion of recognizing A. siculum as a single species including A. dielsianum as a synonym, in contrast to Rothmaler (1944 Rothmaler ( , 1956 and Fernández-Casas (1997) . Conversely, the genetic distances between the subspecies of A. majus (Sutton, 1988) (Table 4 , Fig. 2 ), allow us to consider all of them at specific rank, as originally described for most of them (see Rothmaler, 1956; Sutton, 1988) , A. linkianum and A. cirrhigerum being clearly separated from any other in series Majora. Webb (1971) considered A. litigiosum as conspecific to A. barrelieri. However, for most authors (Rothmaler, 1956; Sutton, 1988; Fernández-Casas, 1997 ) both species are different, and belong to different series, with the former included as a subspecies into A. majus as explained earlier (Rothmaler, 1956; Sutton, 1988; Fernández-Casas, 1997) . 
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Ranges are given by two values (minimum-maximum). Where there is a single value, that is the average, meaning that all values are equal.
Our data support the recognition of both taxa at the specific level and, interestingly, show a closer relationship of A. barrelieri to A. majus than to A. litigiosum. After the description of A. australe by Rothmaler (1956) , who included it into series Hispanica, authors dealing with the genus Antirrhinum have agreed both in its specific status (Webb, 1971; Sutton, 1988; Fernández-Casas, 1997) as well as its close affinity to A. graniticum (Fernán-dez-Casas, 1997) . However, allozyme data suggest that populations of A. australe and A. tortuosum are mixed together. Together with the morphological similarity between both species and their sympatric ranges, it is impossible to distinguish among them even as subspecies or varieties, allowing us to consider them as a single species, A. tortuosum.
Populations of A. majus and both subspecies of A. latifolium also cannot be distinguished. The ranges of these taxa are parapatric and they are morphologically quite similar, with the colour of flowers being the main difference between them (purple in A. majus, yellow in A. latifolium). Our data do not support the separation of subspecies within A. latifolium, leading us to consider A. latifolium subsp. intermedium sensu Sutton (1988) as a synonym of A. latifolium.
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